Phosphorylation of eIF-4F by protein kinase C or multipotential S6 kinase stimulates protein synthesis at initiation.
Eukaryotic initiation factor (eIF) 4F, a multiprotein cap binding complex, has been shown to be phosphorylated in vivo in response to phorbol 12-myristate 13-acetate and insulin (Morley, S.J., and Traugh, J.A. (1990) J. Biol. Chem. 264, 2401-2404; Morley, S.J., and Traugh, J.A. (1990) J. Biol. Chem. 265, 10611-10616). The effect of phosphorylation on the activity of purified eIF-4F, utilizing both protein kinase C and a multifunctional S6 kinase, previously identified as protease activated kinase II, has been examined; these protein kinases modify eIF-4F p25 and p220 and eIF-4F p220, respectively. Studies with an eIF-4F-dependent protein synthesis system showed that phosphorylation of eIF-4F with either protein kinase resulted in a 3-5-fold stimulation of translation relative to the nonphosphorylated control. Chemical cross-linking of eIF-4F to cap-labeled mRNA, showed that phosphorylation increased the interaction of both the p25 and p220 subunits of eIF-4F with the 5' end of mRNA. This effect was manifested by a stimulation of initiation complex formation as measured by an increase in the association of labeled mRNA with 40 S ribosomal subunits in the translation system. Thus, phosphorylation of eIF-4F enhances binding to mRNA, resulting in a stimulation of protein synthesis at initiation.